Now days, in practical application scenario, with increasing demand of wireless LANs, higher data rates are required. Wireless Local Area Network (WLAN) is based on IEEE 802.11 standard and is also popular by the name as Wireless Fidelity (Wi-Fi). The task groups within the 802.11 working group introduced few extensions to the original specifications. The well known extensions of 802.11 specifications are 802.11b, 802.11a, 802.11g and 802.11n. This paper provides the major differences between various IEEE 802.11 standards, their operation, interoperability and deployment constraints. In this paper, performances of IEEE 802.11a/b/g/n standards are explained.
INTRODUCTION
The IEEE standard [1] defines data rate of 1 Mbps to 2 Mbps for three different physical layers that is direct sequence spread spectrum (DSSS), frequency hopping spread spectrum (FHSS) and infrared (IR) techniques. From these three physical layers, the DSSS is one of the most widely used technique to provide higher data rates. For multicarrier transmission, the IEEE 802.11a [2] defines an Orthogonal Frequency Division Multiplexing (OFDM) technique to provide data rates from 6Mbps to 54 Mbps at 5 GHz band. IEEE 802.11a standard enhance the data rates from 11Mbps to 54Mbps at 5GHz band but it cannot support interoperability with older IEEE 802.11 and IEEE 802.11b devices. To provide interoperability with IEEE 802.11 and IEEE 802.11b, the characteristics of both (IEEE 802.11a and IEEE 802.11b) are combines by the IEEE 802.11g standard [3] to upgrade data rates of up to 54 Mbps at 2.4 GHz.
The IEEE 802.11 Working Group realized that the initial standard that was passed in 1997 would not be sufficient to attract implementers. Therefore, the working group established various task groups with the responsibilities to develop different extensions to the 802.11 standard. IEEE 802.11 standard has ability to sense the bit error rate (BER) of its link and implemented modulation to data rate and exchange to FEC which is used to set the BER as low error rate for data applications [4] .
To upgrade the data rate of wireless connections for several applications, the IEEE 802.11 based wireless local area network (WLAN) have been widely utilized in present wireless networks. Hence, to provide data rates of up to 11Mbps at 2.4GHz band, the IEEE defines the IEEE 802.11b standard. The advanced IEEE 802.11a [5] and IEEE 802.11g [6] standards are utilized by employing the most recent modulation techniques.The IEEE 802.11n channel models are designed for indoor wireless local area networks for bandwidths of up to 100 MHz, at frequencies of 2 and 5 GHz. On up to three non-overlapping channels, the four data rates of 1, 2, 5.5, and 11 Mbps are specified and the lowest two rates are also permitted on up to 13 overlapping channels. The main drawback of the IEEE 802.11b standard is frequency band become common and interference from the other networking technology such as cordless phone, Bluetooth and so on.
The IEEE 802.11b is employed in a point-to multipoint configuration, wherein an access point communicates through an omnidirectional antenna with mobile clients located within range of the access point and within direct line-of-sight. Typical range depends on the output power, audio frequency environment, and sensitivity of the receiver.
IEEE 802.11g
IEEE 802.11 introduced the 802.11g [9] standard in late 2001. IEEE 802.11g extends the physical layer of IEEE 802.11 wireless local area networks with data rates up to 54Mbps using the same frequency band as IEEE 802.11b. This extension provides backwards compatibility with the IEEE 802.11b extension and the two are commonly used together when deploying IEEE 802.11 wireless networks. Although IEEE 802.11g is backwards compatible with the previously approved IEEE 802.11b extension, it may minimize the overall throughput of the network to deploy combined IEEE 802.11b/g networks. This is due to the legacy overhead of the backwards compatibility for the IEEE 802.11b.
The different IEEE 802.11g Physical layers parameters [10] are shown in table 3. 
IEEE 802.11n
The 
Extended Modulation Techniques
Shortly after the original IEEE 802.11 standard was published, the IEEE 802 Executive Committee approved two extensions to the original IEEE 802.11 standard. These were named IEEE 802.11a and IEEE 802.11b and provided methods and mechanisms to achieve higher physical data rates in the wireless medium.
IEEE 802.11a -OFDM in the 5GHz
A method of encoding digital data on multiple carrier frequencies is known as orthogonal frequency-division multiplexing (OFDM). IEEE 802.11a was the first approved extension to the IEEE 802.11 standard. The main feature of OFDM modulation in IEEE 802.11 standard is to provide modes with different code rates and modulation schemes due to good performance on highly dispersive channels which are selected through link adaptation [11] . This extension adopts the OFDM scheme to the physical layer, which provides rates up to 54Mbps operating in the Unlicensed National Information Infrastructure 5.0 GHz frequency band.
The OFDM modulation scheme in IEEE 802.11a is based on the principle of sub-carriers which are orthogonal to a base sub-carrier. Each subcarrier is modulated from a high-speed binary signal divided into several lower speed signals, in association with one of the channels in the same band. The U-NII 5GHz frequency band is in some countries custom to local laws and organizations, which may specify the allowed transmission power and some channels, may be expelled. Table 5 shows the IEEE 802.11b BER and using AWGN channel BER rate on different data rates for 802.11b is shown in figure 3. The physical modulation scheme used in IEEE 802.11g networks is the same OFDM scheme as used in IEEE 802.11a. Data rates supported in IEEE 802.11g are 6, 9, 12, 18, 24, 36, 48 and 54Mbps. The IEEE 802.11g standard falls back to CCK (used in 802.11b) for the 5.5 and 11Mbps data rates, and DBPSK/DQPSK+DSSS as used in the legacy IEEE 802.11 standard for 1 and 2Mbps data rates. 
11g Performance and Capacity
The 802.11g standard supports an alternative called CTS/RTS (Clear-To-Send/ Request-To-Send) to Self, which maintains greater throughput when in mixed-cell mode due to Hidden Node Problem. As wavelength is inversely proportional to range and a signal transmitted in a lower frequency band will carry further than a signal travel in a higher frequency spectrum. Further, longer waveform tends to propagate better through solid mediums (like trees, walls glass, etc.) which will transmitted in lower in the frequency spectrum and 802.11g operates in the same 2.4 GHz portion of the radio frequency spectrum just as 802.11b does. According to rule of thumb, as the data rate increases, the range will decrease. To support data rates of 11, 5.5, 2 and 1 Mbps each, the IEEE 802.11b uses DSSS with correspondingly longer ranges as the data rates decrease and on the other side IEEE 802.11g uses OFDM to support 54, 48,36,24,18,12,9 and 6 Mbps each [12] . The combination of backward compatibility and higher performance of 802.11g is similar in idea to the wildly successful 100-Mbps Fast Ethernet standard from the wired LAN world [13] .
According to the researchers statistics in the means of data transmission, DSSS is not that much efficient than OFDM because it support lower data rate than OFDM-based data rates. When comparison performance between both the latest technologies another factor which is to be considered is transmit power and receive sensitivity, because selection of transmission type of either DSSS or OFDM has an effect on the max power the transmitter can use as well as the capability of the receiver especially at higher data rate. EVM (Error Vector Magnitude) is a phenomenon when the higher power coming from the radio's transmitter tends to desensitize which results counterintuitive effects. The comparison between simulated and theoretical BER for 802.11g is shown in figure  4 . 
IEEE 802.11n -Higher Throughput using MIMO
MIMO exploits the use of multiple signals transmitted into the wireless medium and multiple signals received from the wireless medium to improve wireless performance [14] . MIMO can provide many advantages, all derived from the ability to process spatially different signals simultaneously. Two important advantages are antenna diversity and spatial multiplexing. MIMO technology offers the ability to coherently resolve information from multiple signal paths using spatially separated receive antennas using multiple antennas.
Multipath signals are the arriving reflected signals at the receiver some time after the actual or line of sight (LOS) signal has been received. Basically, multipath is recognized as interference degrading a receiver's ability to recover the intelligent messages. MIMO enables the opportunity to spatially resolve multipath signals. Thus its providing diversity gain that assign to a receiver's ability to recover the intelligent messages. Fig.5 to Fig.10 shows power spectral density curve and fading envelops for different pair of antennas for IEEE 802.11n and Fig.11 shows improved bit error rate by using mimo system in IEEE 802.11n. 
CONCLUSION
The different extensions of IEEE 802.11 (802.11a, 802.11b, 802.11g and 802.11n) are analyzed in this paper. The performance results are compared on the basis of their range, data rates, modulation techniques used and operating frequency band. Different channel implementations are used for the simulations. For the simulation a simple AWGN channel model is used, following by simulations with multipath Rayleigh fading together with AWGN model. The BER performance for all IEEE 802.11 extensions which are a true performance estimate of digital modulation schemes degrades for every modulation scheme on decrease in Eb/No (bit energy to noise power spectral density ratio) and can be seen clearly from the "waterfall" curves. The BER curves for the various Modulation formats were plotted and a comparison of the simulated BER curves and the theoretical BER curves were made. The Welch power spectral density for simulated and theoretical result has been calculated for 802.11n and compared which shows both are nearly fit to each other and also fading envelopes for different transmitter and receiver links is calculated.
